Introduction
The tropical African group of Carex subsect. Elatae (sect. Spirostachyae) is a monophyletic group according to nrDNA phylogeny, but not according to cpDNA phylogeny (Escudero & Luceño, 2009 ). This group is distributed along continental tropical Africa as well as Madagascar and the Mascarene and Bioko Islands. Lamarck (1792) described the first species of this Carex group from Reunion Island (C. borbonica); other taxa were subsequently described: C. boryana (Schkuhr, 1806) , C. petitiana and C. simensis (Richard, 1850), C. fischeri, C. vallis-rosetto, and C. lon gipedunculata (Schumann, 1895) . Clarke (1902) treated the continental species of this group in his Flora of Tropical Africa (seven species in total, one of them, C. cyrtosaccus, as new species; Table 1 ), but he did not refer them to any supraspecific category. The first monographic treatment of this Carex group, as well as of tribe Cariceae, was published by Kükenthal (1909) . He included 19 species in the new sect. Elatae Kük., eight of which (15 taxa) were from the tropical African group (Table 1) . In this monographic work, one new species (C. mildbraediana) as well as five new varieties and two new combinations were published (Table 1) . Subsequently, Kükenthal (1914 Kükenthal ( , 1925 Kükenthal ( , 1934 ; Table 1 ) published numerous modifications to his original taxonomic treatment of sect. Elatae (Kükenthal, 1909, Table 1) , in which one subspecies, six new varieties and two new forms were described and a new combination was made. Nelmes (1938) revised the group and described four new taxa (three species and one variety) and published a new combination. Subsequent treatments were local, as in the Flora of West Tropical Africa (Hooper & Napper, 1972 ; two species), or The Sedges and Rushes of East Africa (Haines & Lye, 1983 ; seven species, Table 1 ).
More recently, Luceño (1992) and Luceño & Castroviejo (1993) studied five taxa which were included in sect. Elatae by Kükenthal (1909) but none were from the tropical African group. Escudero et al. (2008) made the first molecular (nrDNA) phylogeny of Carex sect. Spirostachyae in a study that also included seven species previously treated in sect. Elatae by Kükenthal (1909) , one of which was from the tropical African group (Carex mannii) . These seven species were included in the core Spirostachyae in the molecular phylogeny. Escudero & Luceño (2009) performed the first molecular (nrDNA, cpDNA) phylogeny of Carex sect. Elatae that also included the species of sect. Spirostachyae. Again, most species of sect. Elatae were embedded within core Spirostachyae and accordingly, sect. Elatae was included in sect. Spirostachyae as susbsect. Elatae. Therefore, the new M. Escudero & M. Luceño taxonomic concept of this section includes 11 species traditionally considered in sect. Spirostachyae and 16 species traditionally included in sect. Elatae (Escudero & Luceño, 2009 ). Within subsect. Elatae, several groups were described, among them the tropical African group (Escudero & Luceño, 2009 ). This group contained ten species, eight (ten taxa) from continental tropical Africa and three species from Madagascar, and the Mascarene and Bioko Islands (one of them in the continent too). In addition, two new combinations were made (C. mannii ssp. thomasii and C. mannii ssp. friesiorum) ( Table 1) . Finally, a checklist of sub-Saharian African Carex species has been recently published (Gehrke, 2011) . The general goal of this study is to provide a taxonomic treatment of this controversial tropical African group of Carex. The specific aims are: 1) to establish the taxa that belong to this group, 2) to specify the taxonomical level of the taxa (species or subspecies), 3) to delineate the morphological differences between the taxa and provide taxonomic keys, 4) to describe the new taxa which are necessary, and 5) to perform a nomenclatural revision.
Material and methods
More than 280 herbarium vouchers were studied for the present taxonomic revision (see Appendix 1) . These materials are from 29 herbaria (B, BM, BR, C, E, EA, GOET, H, HUH, K, L, LD, LISC, M, MA, MO, NBG, NU, NY, O, OXF, PRE, U, UPOS, UPS, US, W, WAG, WU; Index Herbariorum, http://sweetgum.nybg.org/ih/). In addition the website JSTOR (http://www.jstor.org/) which contains images of type material of African species was frequently consulted in the present revision. Seventy morphological characters were considered in the study, comprising 37 qualitative characters and 33 quantitative characters. We paid special attention to the characters previously stated as important in the taxonomy of sect. Spi ros tachyae . Quantitative characters were measured using a stereoscopic bi no cular Nikon SMZ645. differences of this new subspecies were noted in Escudero & Luceño (2009) Table 1 . Taxonomic treatments by Clarke (1902) , Kükenthal (1909 Kükenthal ( , 1914 Kükenthal ( , 1925 Kükenthal ( , 1934 , Nelmes (1938) , Haines & Lye (1983) , Escudero & Luceño (2009) and Gehrke (2011) .
Clarke (1902)
Kükenthal ( Rhizome caespitose, with short internodes. Stems 15-59 cm, stout, trigonous, green to yellowish-green, smooth, sometimes purplish-red spotted. Leaves 10-18 cm × 4-8 mm, keeled, sometimes slightly plicate in the upper half, rigid and markedly coriaceous, scabrid on the edges and apical parts; lower sheaths dark purplish-red; ligule 0-5.5 mm, obtuse to acute; anteligule edge concave to flat. Inflorescence 6.2-18.5 cm, lowest internode 0.8-3.5 cm and second one 0.5-2.5 cm. Lowest bract 5.5-17 cm × 2.5-6 mm, longer or shorter than inflorescence; sheath 1-7.5 cm long, the inner side purplish-red. Spikes 3-10, heteromorphic to subhomomorphic, with 0-2 male or gynecandrous spikes at the apex, and 3-9 female lateral spikes; male or gynecandrous spikes 3-6 cm × 6-12 mm, terete to widely ellipsoid or obovoid, the terminal one sessile or with a peduncle up to 1.2 cm; female spikes, 1-6.5 cm × 6-10 mm, arising singly, dense-flowered, terete to obovoid, sessile or with a peduncle up to 1(3.5) cm. Male glumes (4.5)5.5-9 × 1.2-2 mm, oblong-elliptic to oblong-obovate, dark purplish-red with a wide, green or straw coloured midrib, mucronate or aristate, with a mucro or arista up to 1.7 mm or, more rarely, obtuse. Female glumes (4)5.5-6.5 × 1.1-2.2 mm, ovate-elliptic, dark purplish-red with a wide, green or straw co loured midrib, with an arista or mucro 0.5-2.3 mm. Utricles (4)4.5-6.2 × (1.2)1.4-2(2.1) mm, ellipsoid-trigonous, straight, plurinerved (with 2 more prominent veins), tapered to beak, brown with purplish speckles to entirely purplish; beak (0.9)1.2-1.6 mm, deeply bifid, with ± similar dorsal and ventral sinus 0.4-0.6 mm, densely aculeolate. Achenes 2.2-2.3 × 0. Although the type material of C. musei (P 541690!) is very similar to pure individuals of C. boryana, the short female glume aristas and most spikes arising near the apex of the stem lead us to think it is an introgressive form of the latter species with C. borbonica.
Carex borbonica was thought to be also distributed on Mauritius island by Kükenthal (1909; "Mauritius (in herb. Lamarck!)") . However, all studied materials of C. borbonica from Lamarck's herbarium were collected from Reunion where this species grows on volcanic soil above 2250 m, while on Mauritius the highest point is the Piton de la Petite Rivière Noire (828 m). Moreover, although Baker (1877) included C. bor- bonica in his Flora of Mauritius, this author indicated: "I have not seen Mauritian specimens". For all these reasons, the references of this species for Mauritius are most likely mistaken.
Selected specimens
FRANCE. Reunion, Piton de la Fournaise, Plaine des Sables, 2250 m, 9-11-1966, H.J. Schlieben, 10894 ( BR, PRE, M 124775, B 100240041) . Reunion, Plateu des Basaltes (sur Plaine des Remparts-Région du Volcan), 2400 m, 30-5-1966, T. Cadet, 451 (K) . Reunion, 10-1875, I.B. Balfour (K) . Reunion, just below Maidho W of St. Paul, 2-11-1968 , C. Barclay, 1334 . Reunion, 15-2-1847, Boivin, 23bis (K) Rhizome densely caespitose, with short internodes. Stems 75-163 cm, ± stout, trigonous, smooth, green to yellowish-green, sometimes purplish-red spotted. Leaves 25-48(63) cm × (2)4-15 mm, keeled to plicate, slightly scabrid on the edges and apical parts; lower sheaths dark purplish-red; ligule 2-2.5(9) mm, obtuse; anteligule edge concave to convex. Inflorescence (14)26-80(90) cm, lowest internode 8-30(45) cm and second one 1-24.5 cm. Lowest bract 17.5-56 cm × 2-9 mm, longer or shorter than the inflorescence; sheath 2. 3-12.5(20.5 ) cm long, the inner side purplishred. Spikes 5-14, sub-homomorphic, sometimes heteromorphic, all of them androgynous, with the male part increasing in length along the stem, exceptionally 1-5 whole male spikes at the top; terminal spike 1-9.5 cm × 2-8(12) mm, linear to narrowly terete, sessil M. Escudero & M. Luceño or with a peduncle up to 1.2 cm; lateral spikes, 1.5-9.5(11) cm × 4.5-8 mm, arising singly, in pairs or in groups of three, lax to subdense-flowered, linear to narrowly terete, usually bearing a few short branches at the base of the largest spikes, sessile or with a peduncle up to 4(6) cm. Male glumes 5.5-8.5(10) × (0.8)1-1.8 (2.1) mm, oblong-lanceolate, brown to reddish-brown with a wide, green or straw coloured midrib, aristate, with an arista 0.5-2.5 mm. Female glumes 4.5-8(9) × (0.8)1-1.6(2.2) mm, oblong-lanceolate to ovate, brown to reddish-brown with a wide, green or straw coloured midrib, with an arista or mucro (0.5)2.5-4.5(8) mm. Utricles (4)4.5-5.5 × 1.2-1.6 mm, ellipsoid-trigonous, straight, plurinerved (with 2 or more prominent veins), gradually or abruptly narrowed into a beak, light-green or brown with purplish-red speckles; beak (1)1.2-2.5 mm, deeply bifid, with ± similar dorsal and ventral sinus 0.4-0.6 mm depth, smooth or aculeolate. Achenes (1.7) 2.2-2.5 × 1.1-1.4 mm, trigonous, oblongellipsoid (exceptionally oblongo-bovoid or subspheroid). 2n = 68.
Sept.-Jan. In wet forests and other shady places; 1300-2350 m; Reunion, [Mauritius and Madagascar ?].
Comments: Kükenthal (1909) described C. boryana var. boryana as distributed in Reunion, Madagascar ("Perville P! in herb. Musei Paris", material not seen in the present study) and Mauritius (no materials were cited for this island). In addition, Baker (1877) Richard, 530, (K) . Reunion, 24-1-1952, Spach (K) . Reunion, 1867, Hooker (K) . Reunion, 11-1921, Hienthmay, 10162 (M 124764 Haines & Lye, 1983) : G. Taylor 3474 (BM 898027!); isotype: K 363578 photo! Rhizome caespitose, with short internodes. Stems 23-107 cm, ± stout, trigonous, smooth, green to yellowish-green. Leaves 8-21 cm × 3-6 mm, keeled to plicate, some rigid, slightly scabrid on the edges and apical parts; sheaths straw coloured to dark purplish to blackish; ligule 2.5-4 mm, obtuse or acute; anteligule edge concave to convex. Inflorescence 8.5-27.5 cm, lowest internode 3-11.5 cm and second one 1.5-8 cm. Lowest bract 6.5-20 cm × 2-5 mm, shorter than or as long as the inflorescence; sheath 1-7.5 cm long, the inner side purplish-red. Spikes 5-7, heteromorphic, 1-3 male spikes at the upper part and 3-6 female lateral spikes, frequently with a few male flowers at the top; male spikes 1-4 cm × 4-8 mm, linear to terete, the terminal one sessile or with a peduncle up to 2.3 cm; lateral female or androgynous spikes, 2.5-5.5 cm × 7-10 mm, arising singly (exceptionally in pairs), subdenseflowered, oblong-terete to ovoid-terete, peduncle up to 5 cm. Male glumes 5.5-9.2 × 1.2-1.8 mm, oblong, dark purplish to blackish without midrib or with a very narrow and straw coloured midrib, acuminate or aristate, acumen or arista up to 1.6 mm. Female glumes 4.5-6.5 × 0.9-1.9 mm, oblong-lanceolate, dark purplish to blackish, without midrib or with a very narrow and straw coloured midrib, acuminate or aristate, acumen or arista up to 1 mm. Utricles 4-6.2 × 1-1.5 mm, ellipsoid to obovoid-trigonous, straight, plu rinerved, gradu ally to abruptly narrowed into a beak, straw coloured in the lower portion and dark purplish to blackish in upper parts, sometimes entirely dark purplish or blackish; beak 0.8-1.9 mm, bifid, with ± similar dorsal and ventral sinus 0.2-0.5 mm depth, smooth or with disperse and short pricklets. Achenes 2-2.3 × 0.9-1.1 mm, trigonous, ellipsoid to obovoid. 2n = ?
Sept.-Feb. Banks of streams and borders of peat bogs; 3290-3810 m; Kenya and Uganda (Mt. Elgon).
Comments: Nelmes (1938) described C. elgonensis from Kenyan Mount Elgon. Nevertheless, other authors, such as Haines & Lye (1983) , considered C. mildbraedinana var. friesiorum Kük. to be a synonym of C. elgonensis. Therefore, they considered C. elgonensis as distributed in all Kenyan uplands. Following Nelmes (1938) , we have considered C. elgonensis as endemic to Mount Elgon, and in contrast to Haines & Lye (1983) , we think that C. mildbraedinana var. friesiorum should be treated as a subspecies of C. mannii (see below).
KENYA. Mt. Elgon, eastern slope above Japata estate, Ericacious belt, 3200 m, 9-5-1948, O. Hedberg, 854 (UPS, K) Rhizome caespitose, with short internodes. Stems (30)40-90(115) cm, ± stout, trigonous, smooth, green to yellowish-green. Leaves (15)24-50(65) cm × 3-8.5(10) mm, keeled to plicate, ± rigid, ± scabrid; sheaths dark brown, reddish-brown or purplish-red; ligule 1-8(12) mm, obtuse or acute; anteligule edge concave to convex. Inflorescence (11.5)13-37(54) cm, lowest internode 4-14(20) cm and second one (1)2.2-10(13) cm. Lowest bract (8)15-41(52) cm × 2.5-7(8) mm wide, longer or shorter than the inflorescence; sheath 2.5-7.5(10) cm long, the inner side dark brown, reddish-brown or purplish-red. Spikes 4-10, heteromorphic, 1 male or gynecandrous terminal spike, exceptionally 2 male or gynecandrous spikes at the top, and 3-9 female lateral spikes; male or gynecandrous spikes (2)2.5-5.5(6) cm × 2-6.5(8) mm, linear to terete or clavate (when gynecandrous), sessile or with a peduncle up to 1.5(3.5) cm; female spikes, (1)2-6.5(8) cm × 4-9(10) mm, arising singly, lax-to dense-flowered, largely terete, exceptionally bearing a few short branches at the base of largest spikes, peduncle up to 5(8) cm. Male glumes (4)4.5-7.5(8.5) × (0.8) 1-2 mm, oblong-ellipsoid to oblong-obovoid, membranaceous, brown, reddish-brown or purplish with straw or green coloured midrib, acuminate, mucronate or aristate, acumen, mucro or arista up to 2(2.3) mm, exceptionally obtuse. Female glumes (2.8)3-5.5(6.5) × Comments: In view of the variability of the studied materials, we have considered two subspecies. However, we have seen several specimens that exhibit intermediate morphological features, but most of these materials can be classified in one of the two races.
It is also interesting to note that some individuals studied show intermediate characters between this species and C. mannii (e.g. spikes arising in pairs and aculeolate beaks and red basal sheaths). Some additional studies may be necessary to know if these forms are the result of sporadic hybridization with the latter species or a third race of this highly polymorphic species. (115) cm long, ± stout. Leaves up to 8.5(10) mm wide, slightly scabrid on the edges and apical parts; basal sheaths dark brown, reddishbrown or purplish-red. Inflorescence (11.5)17-37(54) cm, lowest internode 4-14(16) cm and second one (1)3-9.5(10.5) cm. Lowest bract 2.5-7 mm wide; sheath (2.5)4-7.5(10) cm long, the inner side dark brown, reddish-brown or purplish-red. Spikes 5-10; female spikes, 4-7(8) mm wide, lax-flowered to denseflowered, terete, peduncle up to 5(8) cm. Female glumes (2.8)3-4.8(5.5) × (0.8)1-1.6(1.8) mm, hyaline, pale brown to reddish-brown. Utricles (3) UGANDA. Western, Toro, Rwenzori, Namwamba Valley, 2750 m, 6-6-1935 , G. Taylor, 2944 . Ruwenzori, Bujuku Valley, near Bigo camp, along a small path close to the camp site, 3400 m, 22-3-1948, O. Hedberg, 397 (UPS) . Kigezi, Mt. Muhavura, W slopes, 3350 m, 7-10-1948 , O. Hedberg, 2179 . Mt. Elgon, eastern slope above Japata estate, 3000 m, 1-3-1948, O. Hedberg, 193 (UPS) . Kigezi, Mt. Muhavura, W slopes, 3350 m, 7-10-1948 , O. Hedberg, 2179 . Mt. Elgon, bamboo forest along the bank of the Sasa River, close to the Bumagaluba -Mountain Hut Trail, 2500 m, 22-2-1974, S. Lisowski, 10936 (BR). Toro U2, Mt. Ruwenzori, near Nyamileju (2 nd) Hut, 3300 m, 30-12-1968 30-12- , K.A. Lye, 1259 . Mt. Ruwenzori, 2870 m, 8-1938 . Mt. Elgon, 3350 m, 1-1918, R.A. Dummer, 3465 (US 1172896, B 100240036 (B 100240021). Mt. Karisimbi, Camp Lukumi, N slope, 3450 m, 18-3-1927 , D.H. Linder, 2364 .
RWANDA. Hagenia Zone, Karisimbi/Visoke saddle, 3000 m, 4-2-1977, W.G. D'Arcy, 7574 (MO 2403569, MO 3126325) . S. side of Mt. Visoke, 3200 m, 9-3-1975, W.G. D'Arcy, 8317 (MO 2403710) . Ruhengeri, Flanc sud du Sabyinyo, 3050 m, 3-2-1972, P. Bamps, 3064 (BR, LISC, W 6139) . Karisimbi volcano, S.W. -side, 3600 m, 11-10-1974, J. Rammeloo, 5016 (BR) . Camp Rueru, southwest slope of Mt. Mikeno, 2895 m, 11-3-1927 , D.H. Linder, 2252 .
UGANDA. Kasese, Busongora County, around Bigo camp, 3050 m, 21-1-1981, A. Katende, 3004 (MO 3257248, BR, US 3398838) . Western, Kigezi, Virunga-Kette, Sattel zwischen Muhavu ra und Mgahinga, 3000 m, 18-11-1954, H.U. Stauffer, 836 (PRE, WAG 112790, WAG 112788 Rhizome caespitose, with short internodes. Stems (66)127-153 cm, very stout, trigonous, smooth, green to yellowish-green, but densely dark purplish-red spotted or tinted towards the base. Leaves 44-98 cm × 8-14 mm, plicate, slightly scabrid on the edges and apical parts; sheaths dark purplish; ligule 2.5-5 mm, obtuse; anteligule edge concave. Inflorescence 32-64 cm, lowest internode 8-25 cm and second one 8-17 cm. Lowest bract 36-56 cm × 6-9.5 mm, shorter than inflorescence, exceptionally longer; sheath 6-8.5 cm long, the inner side purplish. Spikes 9-24, homomor- (3)4-7(8.5) cm long, the inner side reddish-brown to purplish-red. Spikes 4-8; female spikes, 6-9(10) mm wide, subdense-flowered to dense-flowered, terete, peduncle up to 5(7.5) cm. Female glumes (3)4-5.5(6.5) × (1)1.2-2(2.2) mm, dark reddish-brown or purplish. Utricles (4)4.5-5.5(6) mm long, brown to greenish-brown with purplish speckles. 2n = ?
Jan.-Dec. Wet places; 2800-4300 m; D.R. Congo, Uganda and Rwanda.
Comments: The putative isotype of Carex longipedunculata K. Schum. f. recedens Kük. "Mildbraed 1578 (K363483 photo!)" consists of just a few utricles. CONGO. Karisimbi, Rukumi, 8-1957, J. Louis, 5404 (MO 1639075, BR, NY, B 100240040, C) . Kivu, Kabara, SE base of Mt Mikeno, 3150 m, 15-3-1977, W.G. D'Arcy, 8520 (MO 2403571) . Kivu, Rutshuru, Parc national des Virunga, Kbara, entre Mikeno et Karisimbi, 23-1-1972, G. Troupin, 14300 (MO 2421977, WAG 112518) . Nyiragongo, Shaheru (Parc National Albert), 11-1937, J. Lebrun, 8780 (MO 1639019) . Parc National Albert (Virunga National Park), Plateau du Rukumi, versant N du Karisimbi, 3700 m, 8-1937, J. Lebrun, 7450 (BR) . Parc National Albert (Virunga National Park), Karisimbi, 3500 m, 3-4-1945, Germain, 3723 (PRE, BM 898013, C) . Ruwenzozi-Kivu, Lukumi meadow, north slope of Mt. Karisimbi, 3700 m, 14-6-1926, J.P. Chapin (NY) . Parc National Albert (Virunga National Park), Karisimbi, 3500 m, 3-4-1945, Germain, 3724 (NY) . Kivu, Parc des Virunga, Karisimbi, plateu de Rukumi, 3500 m, 22-1-1972, P. van der Keken, 9126 (WAG 112524, C) . Kivu, Karisimbi, 3000 m, 11-1907 , J. Milbraed, 1578 phic to sub-homomorphic, androgynous, bearing only a few male flowers at the top of the spikes; terminal spike 3.5-11.4 cm × 4-8 mm, terete, peduncle up to 2 cm; lateral spikes, 2-11 cm × 5-8 mm, subdense to dense-flowered, terete, arising in pairs (sometimes in groups of three), at least some of them with a few short branches at the base, peduncle up to 7.5 cm. Male glumes 4-6.5 × 0.9-1.7 mm, oblong-lanceolate, reddish-brown with green midrib, mucronate or acuminate, mucro or acumen up to 0.6 mm, or, more rarely, obtuse. Female glumes 3.5-5.5 × 0.8-2 mm, oblong-lanceolate, reddish-brown to purplish-red, with green or straw coloured midrib, acuminate to aristate, acumen or arista up to 1.7 mm. Utricles 4-5.5 × 1-1.5 mm, elliptic to lanceolate in outline, straight, plurinerved, tapered to beak, from greyish-green with reddish or purplish speckles to entirely purplish coloured; beak 1.1-1.5 mm, ± bifid, with ventral sinus usually deeper than the dorsal one, the latter 0.2-0.4 mm depth, smooth. Achenes 2.2-2.6 × 0.9-1.2 mm, trigonous, oblong-ellipsoid. 2n = ?
Jul.-Feb. Wet and open or shady places (forest, swamp, river bank); 1900-3050 m; Kenya, and Tanzania.
Comments: Schumman (1895) described C. vallisrosetto based on Volkens (1291 and 1342) and Holst's (3823) materials. Later, Clarke (1902) , who studied only the original material of C. vallis-rosetto collected by Volkens, described a new species from eastern tropical Africa (C. cyrtosaccus) based on material collected by White. Subsequently, Kükenthal (1909) described C. vallis-rosetto var. purpurea Kük. based on the materials collected by Volkens, and he assigned Holst's material to the typical variety. Nelmes (1938) designated Holst's collection as the type material of Taxonomic revision Carex tropical African group C. vallis-rosetto K. Schum. on the grounds that (1) this material was collected in the Rosetto Valley, and (2) Kükenthal's (1909) view. In his work, Nelmes described a new species, C. greenwayi, and he treated C. vallis-rosetto var. purpurea as a synonym of this new species. Following Nelmes (1938) , we consider these plants from the uplands of Kenya, D.R. Congo and northern Tanzania as C. greenwayi. We also agree with the doubts expressed by Nelmes (1938) regarding the status of C. cyrtosaccus, which we treat here as a synonym of C. vallis-rosetto. The nomenclatural complexity of this group was the cause of our previously mistaken view of these taxa (Escudero & Luceño, 2009 Buide & al., .
TANZANIA. Kilimanjaro, S slope on Mweke route, 3050 m, 14-9-1966, S.W. Bie, 66246 (UPS) . Tanganjika, Kilimandscharo, 2360 m, 4-1-1934, H.J. Schlieben, 4487 (BR, BM 898001, B 100240047, B 100240046, B 100240048) . Tanganjika, Kilimanjaro, 2900 m, 7-12-1932, Geilinger, 4374 (K) . Arusha, Mbulu, Mt. Hanang, Nangwa river, 1890 m, 26-10-1968 26-10- , W. Charmichael, 1549 . Kilimanjaro, forest above Mandara Hut, 2800 m, 15-10-1993, JMG, 93937 (K) . Kilimandscharo, Marangu, [Gurnelwuld], 10-1893 , G. Volkens, 1291 . Kilimandscharo, Fuss des Kipinika, 11-1893 , G. Volkens, 1342 . Kilimandacharo, urwald riber Moschi, 2700 m, 6-2-1914 6-2- , A. Peter, 1298 . Tanganjika, Kilimandscharo, Urwaldrander bei der Bismarckheitte, 2500 m, 28- 1-1914, A. Peter, 792 (B 100240045, B 100240044) . Kilimandscharo, 3000 m, 2- 10-1909, R. Endlich, 626 (B 100240037 
6a. Carex mannii subsp. mannii
Stems (40)50-100(120) cm, ± stout. Leaves (3)4.5-6.5(7.5) mm wide, ± scabrid. Inflorescence (9.5)14-30(46) cm, lowest internode (3)4-14(21) cm and second one (1)2-7(11) cm. Lowest bract (8) 11-30(44) cm × 2-4.5(6) mm; sheath 2-5.5(6.5) cm long. Lateral spikes (1)2-6(8.9) cm × 5-8(10) mm, ± terete. Male glumes 4-7 × 1-1.6(1.8) mm, dark reddish-brown to purplish-red. Female glumes, (3)3.5-5.5(6) × (0.8)1.1-1.7(2) mm, pale to medium purplish-red to purplish. Utricles (3.5)4-5(5.5) mm long; beak 1.2-2.1 mm, smooth or sometime with short, scattered, minute prickles. 2n = 70.
Jan.-Dec. Open and wet places: stream banks, wet meadows, peat bogs, swamps; 2400-3500 m; Ca meroon, D.R. Congo, Equatorial Guinea (Bioko), Kenya, Rwanda and Uganda.
Comments: Some specimens of C. mannii ssp. mannii from the Aberdare Ranges are similar to forms of C. greenwayi, but are smaller than plants of this species and at least some spikes are not androgynous. CAMEROON. Dschang, Mélétan, Nordöstlich des Mélétan, in Kleiner Sumpfwiese, 2500 m, 11-7-1955 . Dime, Ekondo, 6-5-1938, Domke, 231 (B 100240018) .
Selected specimens
CONGO. Kivu, lower slopes of Mt. Visoke facint Mt. Mikeno, 3000 m, 17-2-1975, W.G. D'Arcy, 7889 (MO 2403565) . Ruwenzori, Lanuri, 3000 m, 3-6-1914, Bequaert, 4680 (BR) Rhizome caespitose, with short internodes. Stems 40-150 cm, ± stout, trigonous, smooth, green to yellowish-green usually with dark purplish-red spotting or tinted towards the base. Leaves (10)15-55(60) cm × (3) 4.5-9.5 mm, keeled to plicate, sometimes slightly rigid, ± scabrid on the edges and apical parts; sheaths dark purplish-red; ligule (1)1.8-6 mm, obtuse to acute; anteligule edge concave to convex. Inflorescence (9)12-59 cm, lowest internode (3)4-20(22) cm and second one 1-15 cm. Lowest bract (5.9)7-65 cm × (1.5) 2-7 mm, shorter or longer than the inflorescence; sheath 2-9.5 cm long, the inner side dark purplish-red. Spikes 4-13, heteromorphic to sub-homomorphic, 0-2 male, gynecandrous or androgynecandrous spikes at the top, up to 12 female or androgynous lateral spikes; terminal spike 2-8 cm × (3)4-10(13) mm, terete, ovoid or ellipsoid, sessile or with a peduncle up to 3(3.5) cm; lateral, female or androgynous spikes, 1-7.5(8.9 ) cm × 5-11 mm, subdense to dense-flowered, terete to ovoidterete, arising singly or in pairs, at least some of them with a few short branches at the base of the largest spikes, peduncle up to 5.5(7) cm. Male glumes 4-9 × 1-2(2.2) mm, oblong-elliptic to oblong-obovate, dark reddish-brown to purplish-red with wide, straw or green coloured midrib, mucronate, acuminate or aristate, mucro, acumen or arista up to 1.6 mm, sometimes obtuse. Female glumes (3)3.5-6.5(8) × (0.8)1.1-2(2.2) mm, oblong-elliptic, purplish-red, with green or straw coloured midrib, acuminate or aristate, acumen or arista up to 2.3 mm. Utricles (3.5)3.7-5.2(6) × (1)1.1-1.7(2) mm, elliptic in outline, straight, pluri nerved, gradually to abruptly narrowed into a beak, greenish-brown or yellowishgreen with many purplish-red speckles; beak 1-2.1 mm, bidentate to bifid, with ± similar ventral and dorsal sinus 0.2-0.5 mm depth, smooth or with short, scattered prickles. Achenes (1.8)2-3 × 0.8-1.4 mm, oblong-ellipsoid to oblong-obovoid. 2n = 70. Rhizome caespitose, with short internodes. Stems 82-145 cm, very stout, trigonous, smooth, green to yellowish-green, but densely dark purplish-red spotted or tinted towards the base. Leaves 16-65 cm × 11-14 mm, plicate, revolute, rigid, slightly scabrid on the edges and apical parts; sheaths dark purplish; ligule 2.5-7.5 mm, obtuse; anteligule edge flat. Inflorescence 25-58 cm, lowest internode 5-20 cm and the second one 3-12.5 cm. Lowest bract 13-28 cm × 4-9 mm, shorter than the inflorescence (sometimes longer); sheath 5-9.5 cm long, the inner side purplish-red. Spikes 5-21, subhomomorphic to subheteromorphic, 0-3 male spikes at the top and 5-20 androgynous lateral spikes, with the male part increasingly longer along the stem; terminal spike 1-8 cm × 4-10 mm, ± terete, peduncle up to 2 cm; lateral spikes, 1-6.5 cm × 5-11 mm, dense-flowered, widely terete, some of them arising in groups of three, the rest singly or in pairs, sometimes with a few short branches at the base of the largest spikes, peduncle up to 8 cm. Male glumes 5.5-7 × 1.4-2 mm, oblong-lanceolate to oblanceolate, dark brown to reddish-brown with straw or green coloured midrib, mucronate or aristate, mucro or acumen up to 1 mm, rarely obtuse. Female glumes 4-5.5 × 1.4-1.8 mm, oblong-lanceolate, reddish-brown to purplish, with straw or green coloured midrib, mucro or acumen up to 1 mm, rarely obtuse. Utricles 4.2-5.5 × 1.2-1.7 mm, brown with reddish-brown or purplish-red speckles, ellipsoid to obovoid-trigonous, straight, plurinerved, tapered to a beak, sometimes purplish coloured in the whole of the upper half; beak 1-1.7 mm, truncate o bidentate, with ventral sinus deeper than dorsal one, the latter up to 0.2 mm depth, smooth or with a few short, scattered, prickles. Achenes 2.7-3 × 0.9-1.3 mm, ellipsoid-trigonous. 2n = ?
Jan.-Dec. Wet grasslands and peat bogs; 1800-2100 m; Burundi (Ryarusera and Bugarama) and Rwanda (Rukarara). Rhizome creeping, with ± long internodes. Stems 50-90 cm, ± stout, trigonous, smooth, green to yellowish-green, dark purplish-red spotted. Leaves 15-35 cm × 5-11 mm, plicate, with revolute margins, very rigid and coriaceous, slightly scabrid on apical parts; sheaths brown, reddish-brown to purplish-red; ligule 3-6 mm, sub-acute; anteligule edge concave. Inflorescence 28-49 cm, the lowest internode 8.5-21 cm and the second 6.5-12.5 cm. Lowest bract 13.5-40 cm × 5-8 mm, shorter than the inflorescence, with revolute margins; sheath 5-7.5 cm long, the inner side dark purplish-red. Spikes 7-13, heteromorphic to subheteromorphic, 1-3 male spikes, 0-2 androgynous spikes and 3-11 female spikes; terminal spike 2.5-8.5 cm × 3-12 mm, terete, sessile or with a peduncle up to 1.2 cm; females spikes, 4.5-12 cm × 7-12 mm, dense-flowered, terete, arising always singly, peduncle up to 5.9 cm. Male glumes 5-7 × 0.9-1.6 mm, oblong-elliptic to oblong-obovate, dark purplish-red with a narrow and straw coloured midrib, mucronate, mucro up to 1 mm. Female glumes (3.5)4-6(8) × 1-2.2 mm, oblong-elliptic, dark purplish-red, with a narrow and green or straw coloured midrib, acuminate, acumen up to 1.2 mm. Utricles 3.5-5 × 1.1-1.6 mm, elliptic to elliptic-obovoid, straight or slightly curved, plurinerved, gradually or abruptly narrowed into a beak, brown to reddish-brown with purplish-red darker speckles; beak 0.8-1.5 mm, bifid, with ± similar dorsal and ventral sinus, 0.2-0.5 mm depth, smooth or ± aculeolate. Achenes 2.3-2.5 × 1-1.2 mm, oblong-elliptic to oblong-obovoid. 2n = ?
Nov.-Dec. Streams, peat bogs and other damp places; 2700-2800 m; Tanzania (Kitulo Plateau). TANZANIA. Kyimbila, North of Lake Nyasa, 1915 , A. Stolz, 2284 . Kitulo Plateau, just left of Igoma-Kitulo road, 1 Km beyond Kikondo, 2750 m, 31-12-1969 . Kitulo Project, along Makengalima River, 25-11-1967, J. Prins-Lambert, 317 (WAG 112511, WAG 112512) .
Rhizome caespitose, with short, or very exceptionally long, internodes. Stems (27.5)40-133 cm, ± stout, trigonous, smooth, green to yellowish-green. Leaves (12) 15-60 cm × (4)4.8-10 mm, keeled to plicate, rigid, slightly scabrid on the edges and apical parts; sheaths brown to reddish-brown; ligule 1.5-10.5 mm, obtuse or acute; anteligule edge concave to convex. Inflorescence (7)11-43 cm, lowest internode (3)5-18.5 cm and second one (0.2)2-12 cm. Lowest bract 5.5-35 cm × 2-7.5 mm, shorter or longer than the inflorescence; sheath 1.8-7(8) cm long, the inner side brown, reddishbrown or purplish. Spikes 3-9, subhomomorphic to subheteromorphic (rarely heteromorphic), generally all spikes gynecandrous, with the male part increasingly longer as going upwards in the stem, sometimes lowest spikes entirely female (more rarely 1 male terminal and the rest female); terminal spike 3.2-6.5 cm × (5)7-12 mm, clavate (rarely terete), sessile or with a peduncle up to 3.3 cm; lateral spikes (1)2-6 cm × 7-12 mm, dense-flowered, clavate to widely terete or ellipsoid, solitary or in pairs, exceptionally with a few short branches at the base of the largest spikes, peduncle up to 7.5(12.5) cm. Male glumes (4.5)5.4-7.5(9) × (1)1.1-2.2(2.4) mm, oblong-elliptic to oblong-obovate, dark brown to dark reddish-brown with straw or green coloured midrib, mucronate or acuminate, mucro or acumen up to 1.5 mm, rarely obtuse. Female glumes 3.4-6(7) × (1.1)1.3-2.6 mm, widely oblong-elliptic, dark brown, reddish-brown or purplish-red, with wide and green or straw coloured midrib, mucro or acumen up to 1(1.5) mm, rarely, obtuse. Utricles (3.7)4-6(6.5) × 1.2-2.2(2.5) mm, ellipsoid-trigonous, straight, tetra-nerved to plurinerved, tapered to beak, greyish-green with reddish or purplish speckles; beak 1.1-1.6(1.8) mm, deeply bifid, with ± similar dorsal and ventral sinus, 0.4-0.6 mm depth, aculeolate (very rarely smooth). Achenes 2.5-3(3.2) × 1.1-1.6(1.9) mm, trigonous, oblong-elliptic to oblong-obovoid. 2n = 70.
Jan.-Dec. Open (sometimes shady) and wet places: swamps, wet meadows, streams and bogs; 1800-3600 m; Cameroon, D.R. Congo, Ethiopia, Kenya, Malawi, Nigeria, Tanzania, Uganda and Zimbabwe.
Comments: Carex preussii K. Schum. was described from Cameroon and accepted by some authors, such as Hooper & Napper (1972) and Gehrke (2011) . Nevertheless, we have not found any difference between materials from western tropical Africa and the remaining typical C. petitiana materials from eastern tropical Africa. 
